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ABSTRACT: 

PURPOSE: To decrease the concentration of an electric field and increase 
dielectric resistance by a mechanism wherein a gate SiO<SB>2</SB> film is 
formed on a wall surface of a concawe section made up to a drain region 
when 

preparing a longitudinal MOSFET, and a region having the extremely low 
concentration of impurities is previously formed into the drain region at a 
nose of the concave section. 

CONSTITUTION: An N<SP>-</SP> layer 202 functioning as the second 
drain 

region is grown on an N<SP>+</SP> type semiconductor substrate 201 serving 
as 

the first drain region in an epitaxial shape, a P type layer 203 is formed on 
the layer 202, and an N<SP>+</SP> type source region 204 is made up into 
the 

layer 203 in a diffusion shape. A groove section 205, which is located at the 
central section of the region 204 and a nose thereof is put into the layer 
202, 

is bored, the wall surface is coated with an A I gate electrode 207 through a 
gate SiO<SB>2</SB> film 206, a window is opened to the SiO<SB>2</SB> film 
formed on an exposed surface of the layer 203 and a source electrode 208 
contacting with the region 204 is made up, and a drain electrode 209 is built 
up on the back of the substrate 201, thus forming an FET. An 
N<&ominus;Aominus; 

type region 210 is previously made up into the layer 202 in response to the 
nose of the groove section 205 in this constitution, the distribution of 
potential here is eased, the concentration of an electric field is decreased, 
and the FET is made resistent to high voltage. 

COPYRIGHT: (C)1981,JPO<&Japio 



05/10/2003, EAST version: 1.03.0002 



©Int. a. 3 

H 01 L 29/78 
29/08 
29/60 



16^ 



6603— 5 F 
7514— 5 F 
7638— 5 F 



®& & m m a m 
0g56— 58267 

miffl BgfP56^(1981) 5^210 

%W<n& 1 



f - h h 7 y i> X 9 



m BS54— 132908 
m DS54(1979)10fl 17 B 

®% m % isamm 

mm^m^rn 9#im-B 

muffin 

soKPHfiwrHT b 9 #ii^- b 



*»«5/iESjETB33# 1 -t B 

©it w m &mk- 

immm^.m.T b 33# i ^ b 

JfCJpWfE^iLT B 33# 1 ^ B 
©ttJ m A B^SffSIS^tt 

©ft « a #s± +tt*£2B& 



95 « » 



j» * h ? f * * * • 

* 36 91 tt » i «* « ffl « S! t oki/< 

1 n v v 4 y X 9 tJHIfcStt**-*-***®^^ 
-f > « * £ . tt £ 2 o K ^ -f >««tcSBS5L'C» 

t. KS!«iae9*K||SLtlH(>jiitai 

i #«ts<© y - *«« t . tt y - * ««* b ±E 
yfl«K3t41ttJ:. 8 * S5 W o 
_h K S? 2 S8 © ffi * » * B J: K «<* « « R * ^ 
LTSttbftft^ - HitiS«-t4ft8J ! - 

a » e <k * « * & ifit*»t»»tfte*>'- 

hSVSfjtbKt- < « T* Wffl * K *■ 

T tt V - MOSP BT t Mk-t A ) # « * 3 *»- * 
A. £ 1 HttK*a«tti4V-MOSFBT»(|| 
S t W B B r * -J- . -i- ft t> *> . te i *ih 

N + g T S! 1 O K w -f y««T»4IK»CtH*« 
1 o 1 IK, 0 1 i 9 S Jfc «St T . S 



-303- 



1 



•tU-C, * ifi X 0 1 0 54Rtt4, tOP© 

1 0 5|±. N + « # 1 0 4 , J> X # P S ^ # 1 03 

tL . « ?)(cr«jk-> 'J 3>H i D 6Ti?frbii4 

*«1 0 7ita*tU4» * * , N* ® jfcl Q 4 
HA^^F<Dy-X«ffi1 0 8<C&#3iX. - £ N + 
& (£ ffi ft il £ « 1 0 1 (CHAu^ip Ki/>f viffi 
1 0 9 & 5 * 

C (O X 0 4 V — MO S F E T <D £ * 3b ft Wt , x > 

* * # JB # <5 *. . K^-f>--;/-*ngrc:*C£#$JE 
V - M08 FET (C J?u» t tt . &«:&'<&$t;&#«> 



»I31956- 582*7(2) 
a ffi i o 3 * x a N~ ® i o 2 <o 3 ^ifc « ft 

&*#»ffi^m&0'K:J>t***6K:. HON" 
» 1 0 2 -vO^ffi^dlOftS^ Ku>( ^ - / - * 
fBIfitEK:^S<»#-t-5,o L * # o T , - 5£ O 
N~ « 1 0 2©Jtfitt*C^^t«»Et*lt4 
(Ctt, t CD & to IE Ml * flff * #C ixtf & ^ # . 

tr "f * L < • S5»aE<t^OPgjB^A:4o-C^2>o 

»EOV-M0SFETt»«t4tt1!*4, 

V-MOSPETttBr®(Ci£-:«:a5aco 

V — MOSFET^t^ f,K» 2 CO K t"l v ® # 4» © 

fl* U © % ^ffiLTu>4S5»4J|!lDitfX 0 *C 

i * * t/* W; SI 2 #<a6o^tt«r^i-^2i 



3l2 0tt*:3£9i©gSl »%iostgi»c x ^ 
V-M0 8FET<DBrEBT** ft BI*. 2 0 1*± 

2 o 2 n mteftfam &m 2 o 1 x niitfi 

filO|l20.Kl/^«ttt«.4N"fl, 2 0 3«t 
N"f 2 0 2 lKfiltf)*lft:Pi«*, 2 0 4« 

y-^i44N + ^it*4. 2 o 5 fct , ;/ - * 

£ 4 * N*" ®* 2 0 4£Pg&«2 o 3 

*t , N" 2 0 2 K; ^ ffi-tAW^-C^io 2 0 * 

tt fl* & 2 o $tfr»9nKj»«Shft = llft'/ 

9 3 y * r . 2 0 7ttA^^rcioxrsA:y- 

hftitii, 2 0 8ttAfi^(CXoTTSft:y 
- * « ffi , 2 0 9ttAo«OKuO»St*i. 
2 1 0 « j» gfS 2 0 5 ON"i 2 0 2^<0&ffi&fc 

fit) T * h , 

2 d 7 rcy-^«<| 2 o 8*t*rL-CiE«t2fc;tra£ 
h ^y^^^ftfti s^Atttt. ?£ * © 

V-MOSFBTiRCT^io «^TOFFifc& 
. 5 * 



4 > & ) T © » E tf: . P£fctt2 0 3£N~ 
Jf 2 o 2tfi«$fie-fAPNJg^g&-C©«#*fe*. * 
ft ft! 2 0 5 O N" ff 2 0 2 -s © £ ffi gB T 

©ttlHSt'tcx^Tftg^lii. 4$ *c t © i* & 
#**#8i*i4 9. BEfcftStA, L * * * 

-c . mm 2 o bco^hjsbk: n~~ mm 2 i o t»rf 

*;"T«Bfcfti* ONJSffircoiot^ihtf, if BE 
£ © rt> *a -fr n id» fc . N""ffi«2 i ooff^tifcg 
*l A < . & 1 S © N~ » 1 0 2 tlSfCffi^ 

93<om 2 ©*ffi©ffi«K: X 4 V-M0SFBT(O»i 
® H-r £> * . 0 * , 3 0lHN + ®ffififc»««. 

3 o 2wtN + ®(a^fit(Bas^3 o 1 nuit& 

ft 4 N~ B , 5 o JttN'SJ o 2±»cSWt,ii.<t 
• 6 • 



-304-, 



5 o 5tt, y-xUAI^ftts o UPS® 

» T * * . 3 0 6 ft, V* 3 0 5 tl?frUU, 
'J 3 □ 7 *± 3? 

^frcXo-crs/ty — * * ft . so9ttAu^o 

yIST*4. 3 1 0|i, V 3 0 5 tfD 

gr2 00>gt5a£R#-C&£ri s . VJ*£>£&&ttft 
ft ( *W o* ) tSot^iot. m 2 a © i* J: 

& 4 B * 36 93 <o S fc *C © — O * *6 © & 8e» 5 
KX&V - MO SFETOKfiSB-r & 4o J* Ji ~ O 



MMM- 5826*3) 

««sar#,ot i^ti*^ - »4 211 

3* & . a 4 V-MOSPET fi6*C^-< 

ft-0<0^«&<OSII9Hc X -6 V — MOSFBT £ 3: < 
ra«w:*ft;L. t i grc^fV-MOSFET 

tt^<o^maisK:3&2<DKf >r ^ & « jt o % as & 

tf. t?«*C«»EV-MOSFETt«ifit4tt 

4. Bsc « # ft m m 

i i EllflEjfcoV-MOSFBToKiEH, SI 2 

Offiflltt i A V-MOSFETO»fSI0r*4, 
• 8 • 




* 3 



o 307 305 o 306 < 




»BBffl56- 58267U) 



* 4 




H 1 HO^Et 



-306- 



